Tomato is an important marketable vegetable commodity of Nepal; but, due to involvement of middlemen farmers are receiving low price margin, meanwhile, consumer are compelled to pay higher. Keeping these points in view, an attempt has been made to study price behavior, marketing and consumption pattern of tomato in Western Nepal. Pre-tested semi-structured questionnaire was administered among randomly selected 90 tomato producers and 10 retailers during march-April 2018. Reports from ministry of agricultural development and journal articles were sources of secondary data. The empirical evidences revealed that, farm gate price, retailers' price, and price spread was higher for off-seasonal tomato production while producers share was higher for seasonal production; in addition, price of tomato, for both seasons, was increasing. Market analysis depicted, producer-wholesaler-retailer-consumer was the major market channel involved. Low market price, dominancy of wholesaler in price determination, storage problems (mainly in off-season), and malpractices during post-harvest handling were the major problems of marketing. Overall, our study point out that, addressing the mentioned problems, accessing new markets, checking unscrupulous middlemen, and value addition are crucial for sustainable market development.
INTRODUCTION
Tomato (Solanum lycopersicum) belongs to night shade family; with edible soft red fruit, often known as berry, served as salads and part of the main dish-vegetable. Consumer's increasing desire for high quality and nutritional foods has created a need for longer market demand of vegetables for both domestic as well as foreign markets; similar is the scenario for tomato in western Nepal. Market is the area or place where movement of goods take place resulting in exchange of the title of goods (Backman and Davidson, 1962) ; similarly, Kotler and Armstrong, (1991) stated marketing as the social and managerial process of creating, attaining and exchanging products of value to others, such that the individuals involved get what they want or need. The marketing of vegetable crop is a complex activity and special management or intervention is needed (Sharma, 2009) ; it begins at farm as farmer expects to meet demands of the market (Awasthi, 2007) . Marketing system are the overall activities through which commodity undergoes, before reaching to the next level in the marketing channel (Acharya and Agarwal, 1999) ; it involves wide range of activities for delivering goods from one hand to another. The vegetable marketing system of Nepal is still in the developing stage which is characterized by unequal distribution of opportunities between producers and traders (Adhikari, 2002) . Efficient marketing system minimizes the costs and provides benefit to all sections of the society (Acharya and Agarwal, 1999) ; but, due to unfair trading, producers are compelled to receive unfair price while consumer are forced to pay higher. The high markeing cost of vegetables is partly due to higher post harvest loss (Poudel, 2013) ; in addition, scarcity of produce duing off-season is the another cause of price flucation. This is especially true for tomatoes, Saurav Maharatha et al. /Arch. Agr. Environ. Sci., 4(4): 472-477 (2019) which ranks number one among vegetables contributing vitamins and minerals (Chapagain, 2010) to Nepalese. Changing consumption pattern and escalating market demand every year has resulted in the cultivation of tomato in new location (PACT, 2014) , but still larger profit was shared by middlemen. When price of tomato fetches NRs 5/kg during major harvesting time, it goes as high as NRs 75/kg during off-season. The buyers fix price with respect to the market demand and export/import opportunities (Bhandari et al., 2016) . Thus, a dynamic and vibrant marketing system without least involvement of unscrupulous middlemen, but with decent supply chain infrastructure has been felt necessary to keep balance with ballooning market demand and changing agricultural production. To achieve such a magnificent goal, agriculture produce must be regulated to protect farmers and consumers from exploitation by enacting policies; for this, in depth study of price behavior, marketing, and consumption pattern is felt necessary. Keeping these points in view, a study was undertaken to determine price behavior, marketing and pattern of tomato consumption in selected part of Western Nepal.
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MATERIALS AND METHODS
The study was conducted in Salyan district, a typical mid-hill of Karnali province. Subtropical being dominant, climate here ranges from tropical to sub-temperate. Average annual maximum and minimum temperature were recorded as 31ºC and 3ºC respectively. The area was purposefully selected as there were identifiable numbers of farmers involved in production and marketing tomato since last five years. Pre-tested semistructure questionnaire was administered among randomly selected 90 producers and 10 traders involved in tomato enterprise since last five years. Primary data was obtained by using simple random sampling without replacement technique; however, Ministry of agricultural development, journal, kalamiti vegetable market were the sources of secondary data. Face to face interview was scheduled to obtain data during March-April, 2018. One Focus group discussion and two Key Informant Interviews were conducted to validate the data obtained from survey. The data collected from the study were coded, tabulated, and analyzed by using Microsoft excel and SPSS. Price behavior and marketing of tomato in the study area was carried out by using descriptive statistics (like mean, standard deviation), Inferential statistics (like chi-square test, t-test) and Analytical statistics (trend analysis), with the help of different statistical software like Microsoft Excel, SPSS and STATA.
Analysis of price spread and producer's share
Price spread is the difference between the retailers' price and farm gate price, which was calculated by the formula:
Price Spread = Retailers' price -Farm gate price Similarly, producer's share is the price received by the farmer expressed as percentage of the retail price (Ahmad et al., 2017) .
An increase in the producer's share is the indicator of increase in the efficiency of marketing system in the favor of producers/ farmers and vice-versa; a decrease in the producers share indicates that the middlemen are controlling market. Producers share was calculated by the following formula:
Producer's Share (PS) = {Farm gate price/Retailers' price} X100
Trend analysis
Trend analysis is a technique used for extracting and underlying pattern of behavior in time series. Trend analysis is based on the idea that what has happened in the past, gives traders an idea of what will happen in the future. Trend analysis involved the collection of information of the last three years data on farm gate price and retailers' price, and plotting the information on a horizontal line. The intent of this analysis is to spot actionable patterns in the price trend as well as price spread trend. The linear trend model is: 
RESULTS AND DISCUSSION
Demand, supply and consumption trend of tomato
The national demand or daily consumption of tomato has increased from 881.5 mt in 2012 to 932.6 mt in 2016, indicated tomato is highly demanded vegetable crop in Nepal (Bhandari et al., 2016) . But, Far western region required 73.5 mt in 2012, the lowest compared to other regions, while it has reached to 74.7 mt per day in 2016; the region has lowest consumption of toma- (Ghimire et al., 2017) .
More than half (about 57 percent) of tomato production was consumed by producers themselves and remaining 43 percent enters into marketing chain (CBS, 2010) . In terms of trade, the lowest volume (low demand) was recorded in September/ October while the highest volume (high demand) of tomato trade was found in May/June; this can be ascribed by the fact, Sept-Oct is the off season and May-June is the main season. In addition, tomato production is higher during main season as tomato cultivation can be done with least investment in an open field.
The results showed that consumption of tomato through purchase was highest in central development region (90.9%) followed by western, eastern, mid-western and far-western region. (Table 1) . A plausible explanation to this statement is ascribed by the fact that, people of central development region have high purchasing power (Vandernoot and Hove, 2014) . In addition, rapid urban growth of Kathmandu valley, a part of central Nepal, has increased consumption of tomato (Ishtiaque et al., 2017) . Consumer from mountain belts purchased lesser than other geographical region (Ghimire et al., 2017) , the reason besides higher consumption of tomato through purchasing in terai might be due to the fact that, about 50% of the population lives in Terai (CBS, 2011) .
Monthly price variation
If the sector is fragmented into a large number of small-scale farmers and producers, it was found that, prices was largely controlled by wholesale traders (ILO, 2014) . The price of tomato ranged from Rs 80 in Oct-Nov to Rs. 50 in March-April in Salyan (DADO, 2016); similar variation of price was found all across the country (Prasain, 2019) , presented in Figure 1 .
Farm gate price
Farm gate price is the price attained by producers or farmers in the marketing chain. Comparison of off-season and seasonal tomato production at the farmers' level showed that, the difference between farm gate prices was statistically highly significant at 1% level of probability. The price of off-season and sea- Increasing trend of farm gate price is in accordance with (Bhandari et al., 2015 and Prasain, 2019) .
Price spread and producers' share of tomato
The marketing margin and producers' share of tomato in the last 3 years from 2072 to 2074 of the study area at different marketing chain revealed that, the farm gate price for the off-season produce in the year 2072, 2073 and 2074 was NRs.
35.75, NRs. 39.53 and NRs. 43.75, respectively whereas for the seasonal tomato, farm gate price was NRs. 24.27, NRs. 27.43 and NRs. 30, respectively. The farmers generally sold their produce either directly to wholesaler or retailer. The retailers' price for off-season tomato in the year 2072, 2073 and 2074 are NRs. 56.5, NRs. 63 and NRs. 67.5, respectively whereas for seasonal tomato, retailers' price was NRs. 36.5, NRs. 41 and NRs. 46 .5, respectively. The producers' share in the off-season and seasonal tomato in the year 2072, 2073 and 2074 are 63.3%, 62.8%, 64.8% and 66.5%, 66.9% and 64.5%, respectively. The producers were more or less constantly getting the equal share of returns in both the seasons. According to the study, it was found that the price spread for off-season and seasonal tomato in 2072 , 2073 and 2074 (Table 3) . The data were based on the household interview on 60 samples obtained from off-season growers, 30 from the seasonal growers and 10 were collected with the retailers' from diverse locations within the vegetable block area. Source: (Ghimire et al., 2017) . 
Marketing channel and involved actors
The marketing channel of tomato, starting from producer to the consumer is presented in the Figure 2 . Shreenagar, the biggest city of study area is near to the producers thus farmers had access to district wholesale and retail markets. Major retail spots were Dhorchaur, Barala, Shreenagar, Khalanga and Lanti where farmers sold their produce to vegetable retail shops.
Sometimes, farmers sold their produce to the consumers directly from the farm, although in small bulk.
The survey in the study site showed two major types of marketing channel; but, when small bulks and frequency were considered, four types of marketing channel were identified. The farm- Agr. Environ. Sci., 4(4): 472-477 (2019) ers of the study site have majorly used Producer-Wholesaler-Retailer-Consumer channel; 38 (63.3%) of the off-seasonal and 19 (63.3%) of seasonal farmers were using this channel for marketing. Similarly, Producer-Retailer-Consumer channel was used by 14 (23.3%) of the off-seasonal and 4 (13.3%) of seasonal tomato growers of the study site; the remaining farmers rather used both the channels equally (Table 4 ). Similar result on marketing channel of off-season vegetables was obtained by (MoAD, 2011 and Bhandari et al., 2016) . The major price determining actors were wholesalers as responded by 48 (80.0%) and 24 (80.0%) for the off-season and seasonal tomato growers respectively. 
Problems of marketing
The details of marketing problems faced by the tomato growers are presented in the Table 5 . The result showed that low market price received by farmers was the major marketing problem realized by both the sampled off-seasonal and seasonal tomato producers, similar result was obtained by Ghimire et al.( 2017) . The second major problem was lack of storage in case of offseason growers and wholesalers' dominancy in case of seasonal growers. The storage problem observed in off-season is ascribed by the fact that climate in the rainy season do not favor the longer shelf life of tomato but in the winter season, temperature itself favors the longer post-harvest life; the findings is in accordance with Timsina and Shivakoti (2018) . Wholesalers' dominancy was seen as the next major problem in off-season but lack of market information was the third major problem in the seasonal tomato production. The other problem faced by the farmers was the malpractices in the market which was low in the study site. This might be due to the fact, Nepalese farmers have paucity of knowledge in post-harvest handling of vegetables.
Conclusion
The results from the study revealed that, farm gate price, retailers' price, and price spread was higher for off-seasonal tomato production for all the three year and they were following increasing trend but producers share was higher for seasonal production; in addition, trend analysis revealed that retail price of tomato was increasing. Further, producer-wholesaler-retailerconsumer was the major market channel involved; wholesalers are the major factors that determine the price of tomato. Low market price, dominancy of wholesaler in price determination, storage problems (mainly in off-season), and malpractices during post-harvest handling were the major problems of marketing.
The storage problem of tomato in off-season is ascribed by the fact, off-season tomato production was done during monsoon;
higher humidity and temperature during this period shortens the storage life of perishable commodity like tomato. Overall, from our study it would be better to suggest policy makers and concerned bodies, to address the mentioned problems, access new markets, check unscrupulous middlemen, and value addition are crucial for sustainable market development. In addition, developing good cold-storage facility could solve the problem of price fluctuation. 
